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so that the fibrous stroma becomes more con-
spicous than the epithelium ('scirrhous' tu-
mours, so-called). We know very little about
the way in which the tumour cells influence the
development of connective tissue. As so often
in cancer studies, the basic problem is a much
wider one: the relationship between epithelium
and connective tissue is established as a conve-
nient form of organisation in a large part of the
animal kingdom, and we know little of its basic

mechanism. The cancer cells are simply exploit-
ing a normal process.

The way in which an epithelium is organised
naturally affects profoundly the structure of the
tumours to which it gives rise, and this is espec-
ially marked in the case of the slow growing
and well-differentiated benign tumours. Epithe-
lia which cover surfaces generally give rise to
papillomas; epithelia of exocrine or endocrine
glands, and of solid organs like the liver and
kidneys, give rise to adenomas.

Benign Epithelial Tumours (Papillomas and Adenomas)

Papillomas

If one considers what will happen to a sheet of
epithelium such as the epidermis when its cells
have begun to multiply, it is clear that the first
effect will be to thicken the layer. But since this
is limited by the extent to which nutriments can
diffuse from the underlying blood vessels, the
tumour cells must soon spread in other direc-
tions. So long as the tumour is benign, they do
not spread downwards into the underlying
tissue, and so the epithelium must increase in
thickness or in surface area. Most often it in-
creases in both. The effect of increase in area is
most readily understood if one tries to visualise
the epithelium as a sheet of cloth which is
pinned down at the edges and then increased in
area; it is obvious that it will be thrown into
folds. If the increase is in one dimension only,
the folds will be regular pleats, but since in a
benign epithelial tumour it occurs in two
dimensions simple folding cannot occur, and
the result is an irregular mass of peaks and hol-
lows. Where the epithelium is raised into peaks,
the underlying connective tissue proliferates
and accompanies it, forming a fibrous core (the
'desmoplastic reaction' in effect) and the epi-
thelium covering it remains well nourished and
continues to grow. Since each peak is compres-
sed by the other peaks around it, it can only
grow upward, producing a higher peak which
may finally become a long finger-like process,
or frond. The resulting mass of 'papillae' con-
stitutes a papilloma.

If such a papilloma arises in a squamous
epithelium the processes are naturally covered
by squamous epithelium, thickened but other-

wise not grossly abnormal. They are well seen
in a papilloma of the skin (Fig. 12.2), the com-
monest form of which is the virus-induced wart
of children.

Fig. 12.2 Papilloma of muco-cutaneous junction of
lip, showing branching processes of connective tissue
covered by stratified epithelium, x 10.

The transitional epithelium of the urinary
tract produces papillomas covered by transi-
tional epithelium, in which the papillary pro-
cesses are often very numerous, long and thin:
such tumours are sometimes called villous